neglected the temperature drop caused by the dissociation; so the correct value of s would be considerably smaller. Further experimental work seems necessary before a more refined analysis would be worthwhile.
CONCLUSION
CN and C2 are commonly observed molecules with intense spectra in the visible region so that they should prove to be particularly suitable substances to use for nvestigations of the detailed questions of chemical THE JOURNAL OF CHEMICAL PHYSICS kinetics such as the relative reactivities of individual vibrational and rotational states. It is hoped that this work has provided some information about the over-all kinetics of their reactions which will be a useful guide for later studies.
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It is a pleasure to thank Dr. F. H. Mies for many profitable discussions and Dr. H. T. Knight for providing the calculations of equilibrium shock properties. VOLUME and 18 520 cm-1 (e=23.6), and 28 740 cm-1 (e=114) in the latter. The excited states which can be obtained by moving one electron from the configuration (e) 4 (b2) 2 into the b 1 and a1 orbitals are listed in Table I , along with their orbital and Slater-Condon energies. In calculating these energies we have assumed that the tetragonal distortion is more important than the electron correlation forces.
Barring unreasonably large values for Ds and Dt, it is clear from a consideration of the Slater-Condon parameters that the states 1 A2 and 1 E(1) should be lowest in energy, and thus responsible for the two observed bands. More specifically, the first band is assigned to be transition 1 A 1~1 A2 and the second band to the transition 1 A 1~1 E ( 1), for the following reasons: first, in C4v symmetry with an A1 ground state, only transitions to A1 and E states are orbitally allowed. Since the intensity of the second band is appreciably greater than the intensity of the first band, it is .~ore likely to be the orbitally allowed 1 A 1~1 E(1) transrti~n; second there is reason to believe that a strong axral ' . 1 compression is present in the metal cyanomtrosy s. This belief is fostered by the fact that the M-N bond lengths in first-row transition metal-nitric oxide complexes range from 1.57 to 1.77 A,4 while the M-C bond lengths in corresponding metal cyanide complexes are about 1.9 A.S·6 Such a short M-NO distance, if present in the metal cyanonitrosyls, would result in a strong axial destabilization (Dt< 0), stabilizing the 1 A2 excited state.
Griffith et at.1 have recently reported the preparation, infrared spectrum, and magnetic susceptibility of K{Cr(CN) 6NO]·H20. The compound has. ?ne u~ paired electron, and was formulated as contammg ~r , with the electronic configuration 3d 5 , and NO+ mamly on the basis of infrared evidence. Another possibility is Cra+(3d 3 ) with NO-, but a simple calculation sho~s that in order to pair two electrons in Cra+, to obtam • J. Lewis, Sci. Progr. 47, No. 187, 506 (1959 (1)- (4)], the separation between the e and b2 orbital levels (3Ds-5Dt) would have to be approximately 20 000 cm-
1
• Since a separation of this magnitude is unlikely, and further, since the measured 2 g factor of 1.995 is inconsistent with either of these configurations, the formulation as Cr+ and NO+ appears to be the only acceptable possibility.
The optical spectrum of crystalline Ka[Cr(CN).NO} H20 shows maxima at 14 840 and 21 980 cm-1 • In water solution, the maxima are found at 13 700 cm-1 ( e = 15.2), 22 175 cm-1 (e= 120) and a shoulder is observed at 30 300 cm-1 ( e = 80) .2 Ignoring electron repulsion and assuming axial stabilization for the c4. symmetry, Bernal and Harrison 2 assigned the solution spectrum to the one electron transitions b2~a1, e~a1, and b2~b1, respectively. Since intra-ionic electron repulsions can hardly be ignored in evaluating the energies of the states and since for reasons given above there may actually be axial destabilization, a more careful analysis of the visible spectrum of [Cr(CN).N0] 3 -seems desirable. is not expected to occur at energies of the order of 14 000 em-', so this transition will not be considered in assigning the three bands observed in the visible spectrum. Of the other excited states, the 2 B 1 and the 2 E(2) should be lowest in energy, as judged by the Slater-Condon parameters. For ~ B2 ground state in C4v, transitions to B2 and E exerted states are orbitally allowed. Using this fact and also the assumption of axial destabilization, we assign the 2 E(1) transition to appear in the neighborhood of 5000 cm-1 • 8 The 7800 cm-1 is an average of the crystal and aqueous solution values.
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The assignments given in the above analysis are necessarily tentative, due to the uncertainties in the ordering of the one electron orbitals. However, there seems to be some degree of self-consistency in the assignments for both 3d 5 and 3d 6 complexes, with regard to the energies as expected from the assumption of axial compression, and with regard to the greater intensities expected for orbitally allowed transitions. Needless to say, a more detailed experimental study, especially a study of the spectra in polarized light of single crystals of the metal cyanonitrosyls, will undoubtedly allow a more unambiguous assignment of the spectral bands. VOLUME 36, NUMBER 5 MARCH 1, 1962 
